Our current knowledge of mental handicap is fragmented because of the many academic divisions that have developed in scientific research. An ecological approach to the study of mental handicap gives promise of developing a perspective that is more comprehensive and takes account of changes over time, ' The ecology of human development involvesthe scientific study ofthe progressiveaccommodation betweenan active, growing human being and the changing properties of the immediate settings in which the developing person lives,as this processis affectedby relations betweenthese settings, and by the larger contexts in which the settings are embedded'i. This description by Bronfenbrenner! depicts the environment as a series ofconcentric circles with the individual at the centre. Figure 1 shows his schema and gives the definitions of the parts that make up the overall environment. The time line has been added to show the longitudinal component of the schema.
The following are examples of the components of environment shown in Figure 1 .
Environments that interact directly with the individual: Microsystems: A child's family and home. (Figure 1 : 2) The special class in which the child is placed.
A club for handicapped children attended by the child.
Environments that interact indirectly with the individual: Exosystems: The kind of jobs held by the parent(s). (Figure 1:4) The parents' network of friendships.
The hobbies and interests ofthe parents. The organization of health and human services.
(1) The developing human being.
(2) 'A microsystem is a pattern of activities, roles, and interpersonal relations experienced by the developing person in a given setting (a, b. c, etc) with particular physical and material characteristics' (p 22 The ecological schema includes the same distinction of host-environment that is made in epidemiology. It is different in distinguishing between environmental factors that directly and indirectly interact with the individual and in emphasizing the longitudinal nature of the environment-individual interactions and the cumulative consequences of individual experiences.
Macrosystem: (Figure 1:5)
Economic conditions prevailing in the community.
Beliefs and stereotypes about mental handicap. Change over time in the lives of persons with Down's syndrome Fifty years ago a part of the macrosystem was the belief that mental handicap was a genetic condition that could not be modified by later environmental experiences. It was believed that genetic factors predisposed the mentally handicapped towards criminality and immorality. These views were widely promulgated by the Eugenics Society, As a consequence of these beliefs, many children with Down's syndrome were placed in institutions shortly after 0141-0768/87/ 040203-04/$02.00/0 e 1987 The Royal Societyof Medicine birth and lived in the microsystem of a ward where, apart from physical care, the social and emotional needs of the children were largely ignored. The bleak social conditions contributed to a self-fulfilling prophecy, because without social stimulation the children became more severely handicapped. Parents felt guilt and shame at having a handicapped child, generally accepted the recommendation of institutionalization for their child, and were discouraged from visiting their child. Today the lifespan of people with Down's syndrome has increased to the point that they now often outlive their parents. Microsystems are now needed to provide care for adults with Down's syndrome after the parents become infirm and die. In the macrosystem, the eugenics beliefs have given way to recognition that environmental experiences are important for those with Down's syndrome, and we have a better understanding of the kinds of experiences that are important for the social and intellectual development of children. Children with Down's syndrome now mostly live with their families. Parents feel less guilt and shame and have developed national and international organizations (exosystem) which have been influential in the changes just described.
Description of the author's study of mental handicap
Our own research provides the remaining examples of using an ecological perspective. First, a brief description of the study is necessary. The mentally handicapped young people we have studied were selected from all children who were resident in a Scottish city in 1962and were born in the years 1951 through 1955. We defined as mentally handicapped any child in this population who was placed in a special school or residence for mental handicap before age 15. The services in the city were of good quality and places were available for all those in need.
The following examples deal with mild mental handicap (MMH), that is, those with IQs of 50 and above. There were 156 children in the study, and we followed them through childhood up to age 22. The children were in a special school until age 15. From ages 15-22 the majority were employed and some married.
There are many questions for which it is necessary to know the extent to which the lives of the mentally handicapped are similar or different from those who are not mentally handicapped. For this reason we chose a comparison group of children who at no time had been thought to have been mentally handicapped. For each mentally handicapped child we selected a child who was not mentally handicapped, matching on age, sex and social class of the child's parents when their child was aged 8-10. For the MMH and the comparisons we collected a wide variety of data which included the social history of the family at the time of the birth of their child, the health visitors, and school records, neurological, psychological and psychiatric examinations done when the children were aged 8-10, social work, hospital and court records. A life history interview was obtained from the young person at age 22, and independently from the parents of the young personz.
Antecedents of behaviour disturbance A number of studies have shown a higher rate of behaviour disturbance among people who are mentally handicapped than for the general population. We obtained the same result for two age periods: at school age and between ages 16 to 22 after leaving school". We also found that behaviour disturbance was the most common disability among the MMH and for the more disturbed had a serious social cost in terms of difficulties and problems".
In the research literature the prevailing view is that the higher rate of behaviour disturbance among the mentally handicapped is due to some inherent characteristic of the handicap. For example, it has been suggested that the MH more commonly have central nervous system (CNS) damage, and that this damage may be a common causal factor in both MH and behaviour disturbance.
For three of the birth cohorts we studied we had obtained paediatric neurological examinations of the children at age 8-10. We found no difference in the frequency of behaviour disturbance between those MMH children who did and did not show evidence of CNSdamage.
Another suggested explanation of behaviour disturbance is that it isdue to stressful conditions experienced by a child during upbringing. We developed as an indicator of stress a measure of degree of stability the child experienced during upbringing ranging from stable to markedly unstable. Evidence used in judging the position of a child on the scale included: (1)whether the child lived throughout with his or her parents; (2) the general health of the parents; (3) the amount offamily discord and disorganization; (4)the amount and kinds of parental social pathology; (5) the number of primary caretakers other than parents that the child lived with.
Wefound that the MMH young adults hadmarkedly more unstable upbringings than the comparison young adults who were not MMH. This raised the question of whether young adults from unstable upbringings more frequently had behaviourdisturbance than those from stable upbringings. The answer was yes and the relationship was powerful. Moreover, the relationship held not only for the MMH young people but also for the comparison young people.
This led us to the next question. Was the higher frequency of behaviour disturbance during the ages 16-22 in the MMH a consequence of more often coming from unstable family backgrounds and upbringing? We looked at this question by controlling on the type of family upbringing that the child had received. We found that there was no difference in the amount of behaviour disturbance between those with and without MMH when stability of upbringing was controlled. It was possible that the behaviour disturbance of the MMH children caused the family instability. We found that the families who provided unstable upbringings for their children had experienced stress from a variety of sources and that in general the MMH children were not the main sources of stresa", This, then, is an example of the microsystem of the family upbringing and how it influenced the child in early adulthood. The importance of the finding was that behaviour disturbance does not appear to be intrinsic to the mentally handicapped as was previously thought, but was due more to the upbringing and environment, and further, that the same conditions which caused behaviour disturbance in children who were mentally handicapped also caused behaviour disturbance in those who were not mentally handicapped.
Factors accounting for sex differences in the prevalence of mental handicap Numerous studies have shown that more boys than girls are classified as mentally handicapped'' and our own study gave the same finding. We were interested in exploring what factors account for this sex difference.
We first asked whether there were more boys than girls at all levels of severity of mental handicap, or whether the extra boys clustered in certain IQ groupings. We found that almost all the additional males came from the upper end of the mild mental retardation range. For those with IQ of 75 and above the ratio of boys to girls was 4:1. For the IQ group between 50 and 69 there were virtually the same number of boys and girls, and for those with IQs below 50 the ratio was 1.19:1 7 • We then found 7 other studies of MMH that had arranged their data by age and sex. In 6 of the studies it was also the upper end of the mental retardation range where the ratio of boys to girls was greatest".
Studies of severe mental handicap show less uniformity in results. A majority show slightly more males, others show no sex differences and a few show more girls than boys".
The finding that the larger prevalence of MH boys than girls was largely accounted for by children at the upper range of MMH suggested to us that, in regular classes in schools, more boys than girls were experiencing difficulties. Research findings support this hypothesis: in the first four years of school, girls outperform boys in all school subjects!". In terms of reading problems, the ratio of boys to girls in different studies has ranged from 3:1 to 6:1 11 • Boys have a higher frequency of behaviour and language disorders and also social and emotional immaturity12.
We then considered what factors accounted for the sex differences found in MMH children and chilo dren in regular classrooms13. It has been suggested that the additional number of males is accounted for by genetic factors located in the X chromosome!". If genetic factors account for the extra males, why should they be concentrated at the upper end of the MMH IQ scale?
Another body of research shows there are differences in the rates of maturation between boys and girls. It has been estimated that at age 6, girls are 12 months ahead of boys in their developmental age and this increases to 18 months by the age of 9 12 • This difference is ignored in school systems which place boys and girls of the same age in the same class. This places stress on boys with limited ability in reaching the minimal expectation for level of school performance in the first 4-5 years of school, the period when most children are identified as mentally handicapped.
Another possible source of difficulty for boys in their early years of schooling is the absence of male role models among the teachers, who are virtually all female. Boys aged 6-10 who are striving to develop masculine behaviour may resist the emphasis on obedience, decorum, and inhibition of aggressiveness and restlessness which is easier for girls to conform to.
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There are widely held values in society about differences in the ways boys and girls should be socialized in preparation for the behaviours expected of them as adults, and parents are influenced by these values in the sex-role training of their children. The literature on sex-role training of children indicates that there is more emphasis on a stricter sex-role training for boys than girls, and more pressure is placed on boys for school performanceIO.13.1S-22.
It may be expected that there will be interactions between the factors just reviewed which cause boys to experience more difficulties in schooling. For example, Rutter et al. 2 3 have suggested that the biological immaturity of the male leads to greater susceptibility to stresses of all kinds, and that reading retardation may well be a stress response resulting from the interaction between the physically based immaturity and psychological and social demands made on boys.
More research is needed to determine whether sex differences in school performance stem more from social, environmental or biological factors and how these may interact.
Clearly it is too early to determine how productive an ecological approach to research in mental handicap will be. One value of an ecological conceptual model is that it leads to asking questions of a different order than those that arose from other conceptual models. From ecological questions we may learn more about natural developmental processes by considering both biological and social factors, individual and environmental factors and their interplay over time. Bronfenbrenner's model I has only included social factors in the environment; it would add to the value of the model if biological and physical factors in the environment were also included.
